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The ethanolic extract of Alternanthera sessilis Linn. was evaluated for antimicrobial activity study against medically 
important gram-positive bacteria such as Staphylococcus aureus, Bacillus subtilis, Bacillus polymexia & 
Streotococcus faecalis, gram negative bacteria such as Pseudomonas aerugenosa, Salmonella typhii, Shigella 
dysenteriae & Escherichia coli and fungi like Penicillum notatum, Aspergillus niger & Candida albicans. The in-
vitro antimicrobial activity, minimum inhibitory concentration (MIC) of ethanolic extract was performed by broth 
dilution method and the zone of inhibition was studied by agar disc diffusion method at concentrations of 2, 5 and 
10mg/ml in DMSO. Ciprofloxacin (5µg/ml) and Cotrimazole (25µg/ml) were used as reference control for the 
antibacterial and antifungal studies respectively. The results of MIC study revealed the antimicrobial activity of the 
extract against the tested strains of microorganisms between concentration range of 50 and 400 µg/ml. The results of 
zone of inhibition study revealed concentration dependant nature of the extract with better effectiveness against 
gram-positive bacteria than gram-negative bacteria. The present study indicates the potential usefulness of 
Alternanthera sessilis Linn. aerial parts in the treatment of various pathogenic diseases as mentioned in the 
ayurvedic literature. 
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INTRODUCTION 
From the early begaing of culture plants had been a 
valuable source of natural medicine. It considered to be 
a good sources of traditional medicine which 
maintaining human health, especially in the last decade, 
with more intensive studies for natural therapies. Now a 
day, the use of phytochemicals for pharmaceutical 
purpose has gradually increased in many countries. 
According to World Health Organization (WHO) 
medicinal plants would be the best source to obtain a 
variety of drugs. About 80% of individuals from 
developed countries use traditional medicine, which has 
compounds derived from medicinal plants [1]. The use of 
crude extracts of plants parts and phytochemicals of 
known antimicrobial properties can be of great 
significance in the therapeutic treatments. In recent 
years, a number of studies have been conducted in 
various countries to prove such efficiency. Many plants 
have been used because of their antimicrobial traits, 
which are due to the secondary metabolites synthesized 
by the plants. Plant produces a wide variety of 
secondary metabolites which are used either directly as 
precursors or as lead compounds in the pharmaceutical 
industry. It is expected that plant extracts showing target 
sites other than those used by antibiotics will be active 
against drug resistant microbial pathogens. However, 
very little information is available on such activity of 
medicinal plants and out of the 4,00,000 plant species 
on earth, only a small number has been systematically 
investigated for their antimicrobial activities [2]. Herbs 
have been used to promote good health since ancient 
times. Herbal remedies use the whole plants: powdered 
so they can be swallowed, drunk as a tincture, decoction 
or infusion, or mixed with an oil-based carrier to form 
an ointment. In general herbal medicines have a gentle 
action and may take a number of weeks to achieve their 
effect. With herbal medicines the overall effect is 
usually due to combination of natural constituents 
which modify each other’s action [3]. Alternanthera 
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sessilis Linn. (Amaranthaceae) is an annual or perennial 
prostate herb with several spreading branches, bearing 
short petioled simple leaves and small white flowers, 
found throughout the hotter part of India, ascending to 
an altitude of 1200m [4]. The plant spreads by seeds, 
which are wind and water-dispersed and by rooting at 
stem nodes. Young shoots and leaves are eaten as a 
vegetable in Southeast Asia [5]. It is a weed of rice 
throughout tropical regions and of other cereal crops, 
sugarcane and bananas. Although it is a weed, it has 
many utilities. The leaves were used in eye diseases, 
cuts, wounds and antidote to snake bite; skin diseases [6]. 
It is also reported about the wound healing property of 
Alternanthera sessilis [7]. The degenerative and necrotic 
changes in the liver and kidney in Swiss mice, caused 
by oral administration of water extract of A. sessilis in 
high doses through histopathological test were revealed 
[8]. In recently, a lot of studies related to antimicrobial 
activities of plant extracts [9-13] and callus extracts [14-19] 
have been carried out. 
 
MATERIAL AND METHODS 
Plant material 
The plant was identified by the Botanist of VR College, 
Nellore, Andhra Pradesh. After authentication the fresh 
aerial parts were collected from rural belt of 
Jangalakandriga village, Nellore, Andhra Pradesh. The 
plants were washed properly, shade dried and then 
milled to coarse powder by a mechanical grinder. The 
crude powder drug was kept in air tight container for 
further use. 
Preparation of extract 
The powdered plant material was defatted with 
petroleum ether (60-80C) and then extracted with 95% 
ethanol using Soxhlet apparatus. The solvent was 
removed under reduced pressure, which gave a 
greenish-black coloured sticky residue (yield- 14.8% 
w/w on dried material basis). The dried extract was then 
mixed with dimethyl sulfoxide (DMSO) for 
antimicrobial study. Preliminary phytochemical 
screening [20] of the extract gave positive tests for 
presence of alkaloids, flavonoids, triterpenoids, 
glycosides, tannins, amino acids and saponins. 
Drugs used 
Ciprofloxacin and Cotrimazole were used as reference 
standards for the antibacterial and antifungal studies 
respectively. 
Microorganism used 
For the present study, the microorganisms used include 
Staphylococcus aureus ATCC 25923, Bacillus subtilis 
UC 564, Bacillus polymexia 474, Streptococcus faecalis 
ATCC 29212, Pseudomonas aerugenosa 25619, 
Salmonella typhi 57, Shigella dysenteriae ATCC C3, 
Escherichia coli NCTC 8196, Penicillum notatum 
ATCC 11625, Aspergillus niger AB 41 and Candida 
albicans ATCC 18804 respectively. Suitable strains of 
these microorganisms were procured from the 
microbiology laboratory of the Institute. 
 
ANTIMICROBIAL ACTIVITY: 
Determination of minimum inhibitory concentration 
Minimum inhibitory concentration (MIC) of the extract 
was performed by broth dilution method [21] at 
concentrations of the extract ranging from 50 µg/ml to 
400 µg/ml in DMSO against all the test 
microorganisms. 
Determination of zone of inhibition 
The zone of inhibition of the extract was performed by 
agar disc diffusion method [22] at concentrations of 2, 5 
and 10 mg/ml of the extract in DMSO. Ciprofloxacin (5 
µg/ml) and Cotrimazole (25 µg/ml) were used as 
reference controls for the antibacterial and antifungal 
studies respectively. Solvent control (only DMSO) was 
also maintained throughout the experiment.  
 
RESULTS: 
Table 1 depicts the antimicrobial activity of the 
ethanolic extract of Alternanthera sessilis aerial parts. 
The results of MIC study revealed the antimicrobial 
activity of the extract against the tested strains of 
microorganisms between concentration ranges of 50 and 
400µg/ml. The results of zone of inhibition study 
revealed that the extract possess antimicrobial activity 
in a concentration dependent manner against the test 
organisms and was comparable with the standard drugs. 
The gram-positive bacteria were observed to be  
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Microorganisms MIC (µg/ml) 
Zone of inhibition (mm)
a
 
Extracts (mg/ml) 
Standards
b 
2 5 10 
Gram-positive bacteria: 
   Staphylococcus aureus ATCC 25923 100 8.7 17.3 19.7 27.3 
   Bacillus subtilis UC 564 75 9.2 17.0 20.3 25.0 
   Bacillus polymexia 474 75 9.5 17.8 23.3 22.3 
  Streptococcus faecalis ATCC 29212 150 8.3 12.7 16.7 26.7 
Gram-negative bacteria: 
   Pseudomonas aerugenosa 25619 150 8.5 15.0 17.7 24.3 
   Salmonella typhi 57 100 9.0 16.3 19.3 23.3 
   Shigella dysenteriae ATCC C3 100 8.2 15.0 18.0 25.3 
   Escherichia coli NCTC 8196 200 7.5 12.7 15.7 21.0 
Fungi: 
   Penicillum notatum ATCC 11625 300 9.0 12.0 15.3 20.3 
   Aspergillus niger AB 41 250 8.3 13.7 17.3 23.7 
   Candida albicans ATCC 18804 200 9.7 17.3 20.0 28.3 
Table: 1.MIC (µg/ml) and zone of inhibition (mm) of ethanolic extract of Alternanthera sessilis Linn. aerial parts 
aValues are mean of three readings, bStandards: Antibacterial studies- Ciprofloxacin- 5µg/ml; Antifungal studies- 
Cotrimazole- 25µg/ml 
 
more susceptible than gram-negative bacteria. These 
observations are more likely to be the fact that an outer 
membrane in gram negative bacteria, which acts as a 
barrier to many environmental substances including 
antibiotics [23].  
DISCUSSION: 
Infectious diseases are the major cause of morbidity and 
mortality worldwide. The number of multidrug resistant 
microbial strains and the appearance of strains which 
reduced susceptibility to antibiotics are continuously 
increasing. Such increase has been attributed to 
indiscriminate use of broad spectrum antibiotics, 
immunosuppressive agents, intravenous catheters organ 
transplantation and ongoing epidermis of human 
immunodeficiency virus (HIV) infections. This situation 
provided the impetus to the search for new antimicrobial 
substances from various source like medicinal plants. 
The plants have traditionally provided a source of hope 
for novel drug compounds, as plant herbal mixtures 
have made large contributions to human health and well 
being. The use of plant extracts with known 
antimicrobial properties can be of great significance for 
therapeutic treatment. The present study indicates the 
potential usefulness of Alternanthera sessilis in the 
treatment of various pathogenic diseases as mentioned 
in the Ayurvedic literature. Among the tested strains of 
bacteria, the extract was most effective against Bacillus 
polymexia and least against Escherichia coli which is 
naturally resistant to antibacterial agents [24]. Further 
study regarding the isolation and characterization of the 
active constituents responsible for such activity is 
currently under progress. 
 
CONCLUSION: 
From the study it can be concluded that the ethanolic 
extract of Alternanthera sessilis Linn. shows a 
Journal of Applied Pharmaceutical Research ISSN No. 2348 – 0335 www.japtronline.com 
 
 
 
July – September 2014 Volume 2                                        Issue 3  4 
 
significant antimicrobial activity which may be due the 
presence of secondary active metabolites in the plant 
extracts. 
 
REFERENCES: 
1. Dobriyal RM, Narayana DBA. Ayurvedic Herbal 
Raw Material, The Eastern Pharmacist; 1998. p. 31-
34. 
2. Choudhuri RD. Herbal Drug Industry, The Eastern 
Publishers: New Delhi; 1996. p. 1-5. 
3. Thornton Z. Healthcare: The Herbal Way, The 
Eastern Pharmacist; 1997. p. 40, 71. 
4. The Wealth of India. Raw Materials. Vol1 
(Revised), New Delhi: CSIR; 1985. p. 318-319. 
5. Scher J. Federal Noxious Weed disseminates of the 
U.S. Center for Plant Health Science and 
Technology, Plant Protection and Quarantine, 
Animal and Plant Health Inspection Service, U.S. 
Department of Agriculture. 2004. p. 291-300. 
6. Gupta A. Indian Medicinal Plants. New Delhi: 
ICMR; 2004. p. 151-157. 
7. Paridhavi, Sunil SJ, Nitin A, Patil MB, Chimkode 
R, Tripathi A. International Journal of green 
pharmacy. 2008; 2:141-144. 
8. Gayathri BM, Balasuriya K, Gunawardena GSPS, 
Rajapakse RPVJ, Dharmaratne HRW. Research 
Communications Current Science. 2006; 91(10): 
1517-1520. 
9. Wagate GC, Gakuya WD, Mark ON, Francis KN, 
James MM. Mem Inst Oswaldo Cruz. 2008; 103(7): 
650-652. 
10. Mahesh B, Satish S. World Journal of Agricultural 
Sciences. 2008; 4(S): 839- 843. 
11.  Adeleye IA, Ogunniyi AA, Omonigbehin EA. 
Bioscience Research Communications. 2003; 15(3): 
231- 236. 
12. Srinivasan D, Perumalsamy LP, Nathan S, Sures T. 
J. Ethnopharam. 2001; 49: 217-222. 
13. Castello M, Phatak A, Chandra N, Sharon M. Ind J 
Exp Biol. 2002; 40: 1378-1381. 
14. Jain SC, Jain R, Vlietinck AJ. Ind J Biotechnol. 
2004; 3: 271-273. 
15. Shariff N, Sudharshana MS, Umesha S, Hariprasad 
P. Afr J Biotechnol. 2006; 5: 946-950. 
16. Singh K, Sudharshana MS. Asian J Microbiol 
Biotecnol Environ Sci. 2003; 5: 571-574. 
17. Johnson M. Iranian Journal of Biotechnology. 
2007; 5(4): 240-245. 
18. Johnson M, Babu A. Natural Products: An Indian 
Journal. 2010; 6(1): 5- 10. 
19. Murashige T, Skoog F. Physiol. Plant. 1962; 15: 
473. 
20. Evans WC, Trease GE. Pharmacognosy, 12th ed., 
Balliere Tindall: London, 1983. p 735. 
21. Hirano R, Sasamoto W, Matsumoto A. J Nutr. Sci. 
Vitaminol. 2001; 47(5): 357-362. 
22. Cruickshank R. Medical microbiology: A guide to 
diagnosis and control of infection. 11th ed., E and S 
Livingston Ltd: Edinburg and London. 1968. p. 
888. 
23. Chandrasekaran M, Venkatesalu V, Anatharaj M. 
Sivasankari S. Indian Drugs. 2005; 42(5): 275-281. 
24. Walker R, Edward C. Clinical pharmacy and 
therapeutics, 2nd ed., Churchill: Livingstone. 1999. 
p. 210-215. 
 
Received  11th June 2014 
Revised 8th July 2014 
Accepted  23th Aug 2014 
J. App. Pharm. Res., 2 (3); 2014: 1-4  
